An X-linked gene encodes a major human sperm fibrous sheath protein, hAKAP82. Genomic organization, protein kinase A-RII binding, and distribution of the precursor in the sperm tail.
Mammalian sperm motility is regulated by a cascade of cAMP-dependent protein phosphorylation events mediated by protein kinase A. A-kinase anchor proteins (AKAPs) direct protein kinase A activity by tethering the enzyme near its physiological substrates. We have characterized a major human sperm fibrous sheath AKAP, hAKAP82, and its precursor, pro-hAKAP82, the homologues of the mouse fibrous sheath proteins mAKAP82 and pro-mAKAP82. The cDNA sequence of pro-hAKAP82 was highly homologous to the mouse sequence, and the functional domains of the pro-hAKAP82 protein, the protein kinase A binding, and the pro-hAKAP82/hAKAP82 cleavage sites were identical to those of the mouse protein. The genomic organization of mouse pro-AKAP82 was determined. Alternative splicing occurred in both the mouse and human pro-AKAP82 genes that resulted in at least two distinct transcripts and possibly two different proteins. Compared with pro-mAKAP82, considerably less pro-hAKAP82 was processed to hAKAP82 in human sperm. Although pro-mAKAP82 localizes only to the proximal portion of the principal piece of the flagellum, pro-hAKAP82 localized to the entire length of the principal piece. The pro-hAKAP82 gene mapped to human chromosome Xp11.2, indicating that defects in this gene are maternally inherited. These studies suggest several roles for hAKAP82 in sperm motility, including the regulation of signal transduction pathways.